Glutamate receptor agonists increase intracellular Ca2+ independently of voltage-gated Ca2+ channels in rat cerebellar granule cells.
Changes in membrane potential and cytosolic free Ca2+ concentrations, [Ca2+]i, in response to L-glutamate and glutamate receptor agonists were measured in rat cerebellar granule cells grown on coverslips. The membrane was depolarized by the application of L-glutamate and kainate, and by elevating the extracellular K+ concentration, as determined by using the membrane potential probe bisoxonol (DiBA-C4-(3)). The [Ca2+]i as measured with fura-2 was 220 nM on average under resting conditions and increased by raising the extracellular K+ and by applying L-glutamate, kainate, quisqualate or N-methyl-D-aspartate (NMDA). Verapamil and nifedipine reduced the high-K+ induced rise in [Ca2+]i but did not significantly affect the responses produced by NMDA, quisqualate and kainate, suggesting that the increase in intracellular Ca2+ in response to glutamate receptor agonists is primarily due to Ca2+ influx through receptor-coupled ion channels.